0 * 111 # W 2 Jt 

JAPAN PATENT OFFICE 



PCT/JP2004/010696 

3 a 7. 2004 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



m m # n h 

Date of Application: 

Hi I f t 
Application Number: 

[ST. 10/C] : 

m s a 

Applicant(s): 



2 0 0 3^ 771280 

#M 2003-281104 
[JP 2 0 0 3 - 2 8 1 1 0 4] 



PRIORITY DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH 
RULE 17.1(a) OR (b) 




I 

CD 
f— 

m 

8 



Commissioner, 
A Japan Patent Office 



2004^ 9j§ 90 

,)> I') 



mm 


in 


m 







ffiM^ ttifE# 2004-3081002 



#11 2003-281104 



l/E 



[Ittt/:ftIA] 
[#3£±] 



P03-0255 
W15¥ 7J!28B 

H01L 21/00 

«E**^*mfflia«r3-i 9 

&«f&A»TfmUJJ£2: 1-9 
«t 

396020800 

100091096 

*$S 
100102576 

its urn 

100108394 

015244 
21.000R 

*mffltfc*>l£B 1 
E«B# 1 

ira i 

5S«J» 1 



ftfE^ 2004-3081002 



#M 2003-281104 



1/ 



1 1 

s i cmcsisi££. , , 

Ji £ % im* h /< > K * -7 -fc 7 b # v^fl. c £ «9 S k 

S i CSMf^^x 

Jf k , *|Mir««IJi±Ct»1BJHB««l» li*4i*rttt?* - r *KS2??£**£ 

wSJwUwtt. *34<6 nmttTOA 1 Nitt6JlttWlkt*»«aiXtt 
l lSf®L®«, B I Al,, ! Ga,NlU<0. 4 y < 0 4)*^k*^ 

£BAlNJf£llrt^i:*#«1-* lt*« 1 X»± 2 ^/v^o 

t»EIUft»». A 1 NkA 1 k A UN, k A 1 A s k A 1 N*A sj-x^^ 
0s»X»*^*ONXJ4A b»H^4 < k *>~2f SrHrtrA 1 2 Oilt** - k 

9 ] 

S i C i^cUl t 

ss i c«B«^fc*A***«*-***^ ^ fiS 1 c 5Si;5iH^iS^i 

*~ " "~ W ^ & ^7* 1* ^f^J^L ^ 

[n*aio] 
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^ftWtt, 1 S i C»I SFETCIU A 1 N*OWWIt*t4MI S F 

ETKBtio 

S i Ctt, 2 3 e V£HJiOJ[2;v«mni s ffir«H2: 2. 5 MV/cm^i^PtMilt 

[0 0 0 3] „ 

L*»L4**fc, S i C *fflv^«iy- ^ tt h 7 > ^ ^n'O 

*m&^hz&m-*sv*>mm-*mfr'&$m^'7^y** cmosfet) 

fo-tZt, S i 0 2 /S i C&m^&tfzm®?-**^*^^^ ;*)V?<DS i CO_ 

iaf-Jt^l^lS^fc^^^HliS i O2/S i CJP-Wfc** 
& 0 S i O2/S i CO^*-/n*^*iflcML-C, 0J*.tf, S i COlMfcfiK 

N/S i C^©^J|-|6if -f h 9 (M I SFET)«CMt 

*«5A 1 NSLjH»<b*Lfcv»fc*. A 1 NSKte^&V-^m^^ft&o *<ntztb, 
^UA 1 N/S i CIMI SFETtt, K0«Wftt#*»fI < £bJ3 

ft^»14 : Sr^i-^A 1 N^O|S H B H ^ft^«jL/Co L*L***fe, A 1 N*«ftiS«TNfc 
Srtftt"Cf±, AINkSi C fcOIWO^K*^^ K****tttt 2.0 e V fc S 1 O2 
t S i C fctf>H<Wji«E*2 . 7 4 e V^Jt^tUS^t < fcv>fc*>£, $lxi;f3 
MV/cmC^WA 1 N»fcattH3*t*fc, > >*>i>**fc J: *> 

[0 0 0 8] 

[#M*W\S:iSn 1 C.-M.Zetterling, H. Ostling, H. Yano, T. Kimoto, H. Matsunam 
i, K. Linticum and R.F.Davis, "SiC MISFETs with MBE-grown A1N Gate Dielectri 
c", Material Science Forum Vols. 338-342(2000) pp. 1315-1318. 

Norio Onojima, Jun Suda, and Hiroyuki Matsunami, "Molecular- 
beam epitaxial growth of insulating A1N on surface-controlled 6H-SiC substra 
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te by HC1 gas etching", Applied Physics Letters, Vol. 80, No. 1, (2002) p. 76- 
78. 

[0 0 0 9] 

A 1 NI^lKt^itia «3, m^*3 MV/ cm&TKWz-ZZt i>%k.bH2> 
A 1 N t S i C t WlW^te^SE'frrt'ifo 0 . 9 %T* * £ t £#irt& fc. A 1 N« 

Mg-e^A 1 NJ1*KSA3*LTL£V^ A 1 NJPOttftttOteTfcjBHLTy -*m* 
* ? *itn*t- & i: v» -9 MI* 1 * £ o 
[0 0 10] 

A1N/S i C^i^> Kt7-b? M±*&2. 0 e V *fCV>* » ££>#5g 

g-fa t> A1N/S i Cfl^A 1 NmWiZlfa 3MV/ c mJ^±Ol|l^Dfc^ h > 

td^>. si Q\z.7r^mmmhitfz 0 mi o a i n/s i c Mis^t- 

N^oepinm#^3 MV/cmgJKT?jtft»K*«£ti.*«aE**l 0" 6 A/c m 2 £j&*.&o 
i0 3 MV/cmfcv^ |fti»»E*^:*cm±1-*ifc»i^ AlN/SiCfM^ 

[0 0 11] 

(85, AlNlH^>K^9^©*iv»S iOj*fflv»«fc, ^<7>±Plli 7 MV/ 
cm#a5fC(Sj±L, iOW«*Eiai"* - S i C t ©HT?&ff 

[0 0 12] 

Wttl6**^- b S i C^MI SFET**Sf4itt@»tt4. 
[0 0 13] 

ifFWyfc. wes i cOT#it^L-c^$*tJl$* $ i^iBJ^±^iim^b% 

mmtityg-tzmmmikk, mmmmm±.i-%.&.ztitz<r- ni^tt^tw^ 

[0 0 14] 

<o mm * * £ i & o 

[0 0 15] 

3cV»M\ flHBJM5iWt&Ji WU BxA 1 1-i-yG a,Nl(x< 0. 4, y<0. 4)fc-£tr 
BxA 1 i-i-yG a y NJf{±. S i CJf t <Dfe=f-&&* t 2> Z. ttfX-Z Z> tz 
ft, IIMfe^k* i S i C <a Mfc J: ») A&fcJMB *<» 
[0 0 16] 

lWriB«ilWItt, A 1 NilA 1 fcAUNyiiAlAsJiAl Nx A s i-x t frb$u&%t<0 7 
lofrb&BlZMfrlt < lo<D«-3H-*ib&a*fl*Jl*aft^*ifc^J: OM^tt/c 
AhOslXttWN, Asfc^trA \20zmt^i>Zt^mx^h o Z.tUZ£*)%k 
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fill ttrias i cmwimua i fcNfc 

^lt nwiHft i« ^ mmmmi. k y - h ia * *t 

* *«HW1- > WttlMWIW- bSiC^MISFET* *a-f * - * # * » 

M(;#ImI SFETli, *WjMt-*- * S i CIMfifcti. S i Cfcl^ 

v»tinflt*. *r. si (a) K7*-ridK> 4H - s i5i°?°I ) v s J.?*I*, ( M 

B ||cSilt#ItSWWo S i C^ B H H *it«4 4H-e^<-C^> 6H-C* 

Av >. ) ±KS i CJf 1 a*. ^Alf*Mlf**V*/W££fc.fc*>^J£i-*o £<0J.fc 
MK^****"***- HI (B) i^ti^, S i CIliK 

? £ J: »K H 1 (C) K^-Ti^K, y-VKV-f v«J*3 a/ 3 bZT&mr&Z. 
[0 0 2 2] 

HI (C) fCOlg*»7Lfc^ 12 (D) ic^-r*^ SiCS«l 
*t'J7^t*U*^»«i#l slmf*f)> HC 1 #*«>«to***3 sc 

mbmfre&Zo ) £©*#T»:**tiS i COi7fV^lKtt*0. 3/*m/h-C* 

Wtftt (*7*> «*. (OOODsilWTO. 2° 8*0* 

«$fcfrfil0>ttA:frtiU ^xyf>^*ftti^^^ 4H-SiC^[0001]^l6] 
CM)S L 1 4 ^ ; V 'f t - C 4 J c ^i»;f>^t^ S iC 
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[0 0 2 3] 

0 2 (E) i:gtioC> tttbfcS iCilil^I^lt, 3E 

^®2 7&*^$tLTV^o i^l^fcS i C»*l KttLTfc, R^NIAHfti 
ifc*««K$*Lfco X***^^** (XPS) fc**)30S#*r**rofci:£;5>, 

[0 0 2 4] . 

H2 (F) l^tiTC JtfBS i C3ls*l*«Jl£«* 0flx.tfMBE (Molec 
u 1 a r beam epitaxy) 31*1*1 KJR 1 0 

-6-1 0" 8 P a) fcflWLfc. W*fl5«»ICj9V>-C, «*.l*8 0 0t:ftT« (BIT 
{ieOOt:) K*3V>T, Gal^-AXttS iJK^e-A^RMtfcHfcU 8 

o o*cja±oiaK i o o ot) ^at, ^-e, — 5e$w* &?&K^#i"&o 

^X- 2 1 0 0 0t:*><b 6 0 0W*Hfi§«t> WG a fcJBUttU »K*«I»+ 
h Jfcv^-e, GaO«*»fLl 0 0 0t;JT'#fitSo iBUK«r«lx.tf 9 0 0 

tJtWU A15atN5bttm^«»t4o £^T?A 1 NOjSS#»*&t 
G aS?-^-A 5 a^ftfc*) Xtt, G a^5 aCMtS ilK-A* 
hb^L-C 6 &v> 0 XPSi: J: JSffi^lfOft*, G a MM • fll*WMIfc<0*lH©m**ti 
5lje«*0«l5felR#aTC4ofco GaJHItfc-t*HC*<*»aKJ:i), 7 yBM&Sfc J: 

[0 0 2 6] 

HI 3 (G) Km-TZlK, Ts = 40Dmil00 
«*.I*9 0 0TC) 10- 6 ~10- 8 Pa) 
i:*v>tAll(?5 atNJI^5b^S i C*« 1 *li fiSft*^* 

Mt4, NIf MifcMtt^^M*^ ^ lc± ^ f ~^22*5 
#-Ctt l0- 2 ~10- 4 PaiSt5^o btt. «it»*«H»^ , 9 ; *^ffl'S®tt 

g |^ v ^ r f- M BEfti:J:»)i«ISWt^ Z.<Dft&#>b. A1N15^S 

i C**iliE15±fcJftfti"*o 
[0 0 2 7] 

A 1 NJf 5co^;ft* 2 TO$tL^^-f 5 >jrfrh&K*<Dlg,m.mVfc*r¥'MMtt (RUE 
ED) ©*3fe*ffofc»*, 3 *U S iCilBiW-CAlNl^'ft- 

[0 0 2 8] 

ft, R H E E DSttoSi©^ KM 1 1 liM^i: i ^1 < I* ^ 

w ^ y y u -jfcftfc^fr Ltz Z. t K X Z> CD-Cfc * £. *> ? ^o fco 
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MlSgt, 6 0 0~ 7 0 0TCejR*-CT»ffc»'frPtt. RHEED»O««*20 

oaE* f 'J85'5l'^* * ^ fc ******* o 

mz°ml ] (K) iC^-Ti^lC, I$4nmOAlNl5tfift§*^l- A l NJi 
5±KJ*34 4 nmOS i 0 2 Jf 7 £«1-&o S i O2S 7 »i, AlNfSiW^ 
Mv i ttCVD^^i>)7 ; &;V7 7^lJ:Uti|it^o 0 4 (I) K/Ft J: K , 
V-*m*l 1 aXtfKW 1 b**#Jfc3*tS*J*fc*5»t*A 1 NJg5&tfS 1 

02*7*tfc*UTV-***l 1 a^'KV^^lSl 1 bMt^tHC, 
Mfi 1 5 #»«Sii4fl«±0 A 1 Nl 5 ail's i 0»1 7 *<D±.\zV-\> 
IC1 5 £7^J&1"£o 

04°(jm^ in 4 (i) (DrnM^^^y-vmui 5 (*) ^sicisi C£ 
or s i c-a 1 Nrao<s*^^- :E -^^^-^^ AEct4 ^ +2 - 0eVt ^ 

0 A 1 N - S i 0 2 iffl^ifWi^;^-^t A Ecli, ft+ 0 . 7 4eVT~ 

&2> 0 WKBJfiflSl*fflv>-Ch>*)H»**lWi-*i:. ^ nm^)A 1 N1U4 nmOS 
i OaJik©«»#«T?tt, ^0«^*^i:IWlCy- WMitW 10 O nmOA 

£iitl4£i:#t>n. A 1 Nil 5 tS i CiSlt«^S 1 C* + 

fc^fH-*^****^^*^**^ A1N/S i c#lBfc «pni 

A 1 NS^Mv^^i:rJ:^mi : -0»#lllK*^<i-^-i:* s ^^^ MI SFETCt 
>#14£t£#-t&- h^T'i^o ft, A1N/S i Cfllf^^t^t^A 1 N/ 
S i C#W<0WTfc**fc*lci±, A 1 NJi Off SMI* l^fKcW^ftt^ 
*)JSLh-C**M#**. l^iC»*:«:v»»«oAlNitj|v»*k, 

$^i:i^t'J7fa^<^ tt*#»L<fi:Ti-*. ^^^Jti f ^ 
[0 0 3 2] 

ft. *W«»»fcL-C«ttS**fc*fcttA 1 N ^ LTi± *^*l*™SI^T^ 
^tlv>. AlN»5*«»<«:*fc, SiCitU©Wl^t; 

U7-f?HEfi«U A 1 N»©#ate<0»ft:*W«fcfc*o 

«&LfeftftifcWoTV>Jo A 1 Nf©S$t6 nmm-R--r&-k*N 

iljiEpja^H, m?-* s A 1 NJf£ h V*;VU AINhS iOzOfl^ifn-^* 
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E£ C t 4 EST* & o 

firmf'^C *^Wi^i^MI SFETWifc, SiC3fe*fcA 

i ci«l«^-^«l 5 ®J lc h * * * A 1 n» ©**>**»^ 

LTS i 02£Wt*±S i x N y fcffl ft* o 

o 

-rlf^ *»<HMM*MI SFETtt, pIS i C*«4 1 ^ J« 

ft^K-e y^$^v-^xy J Kvr/Ht4 3 a • 4 3 b t, s 1 c*«i Ji^-^S 

y-*«i*4 3afc, KW >**4 3 b i:OW«&3ft> AlNi/AhOsl©* 
HUB* 4 5 5 U, -eo±^M$nar- MS5 5k**UV»4, A 1 

o Sxt, A l,0.1****>t>K*ir*:A "^Sf^? iifTrtuit E 
ISFET^e»KlUV»*.B5 (B) HI 5 (A) K»tS CJMISFE 
5 (*«) HSiCi«4 1 (£«) ^^^"f-^-'Jt.* 
4oi«t«t.B5 (B) i:*ti^:. S i C-A 1 n***^^***"** 
S>fitAEc{i> &+2. OeVtW. 4*:, Al N-A hOsBOfeOT^*- 
**K«AEcli, ft+0. 29eVC**. 4 nm©A 1 NJi k 1 0 8 nmOA 1 iO. 
IfcSSwHWCI*. £<0*iJ**fcra&*-- KMWUMkft* 1 nmOAlNJ 

C^T-fl l ^l>WW«ttt, 136 (A) (B3 (H) > ; 

(B) K^-TJ:^ AlN*XliAlSXt±AlxN y JiXt±Al AsJl, Xtt. A1N 
x A S1 -x»5 (H-CttAlN) U *tt*m<fc«£ fcK J: 9 , A 1 iOs» 

*L<li^*«>N, A s m« A 1 1 Oil 5 a t**t * £ *. (A) . 

(b) Km-rmmm*m»* - uj^ain/aii 03*o#i«w*»«^** «- 

i C^MISFETJ:»»^^«^'- WIS* J:5t#^t*- 

*K°I^Olll3 0«tO»«^**S i C*MI SFETi:ov>«4#i^ 
oft9!*fT$o H7»±, *»IIi:^S i C^MI SFET©WWW0 
■C**. B7K*t^lC, W»USi C^MISFETIi, P'SiC* 
^2 1 IC»***t*tV-^**2 3 a. KW ?«*2 3 b t, 

f-y-***I3 1 aRtf KV-f >««3 lbL *>I/*1*±C*** tt/cBx A 1 i-x 
.;Ga,NI(x<0. 4, y<0. 4) fc, >W3 5 fc**LW*. BA 1 G 
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» * $ * & £ t ft > #H5 K ^ «■ » ffi* ©tett k ^ * ^ -f 9 HEtt <*>» £ * 
Sf^lo' < . »*»»**«*«-*» < * 9 «W fS^WU^GaN 
UBAlGaNl2 5*fflv\ ^^®!*I^^* 5 S iC2 lOlWWJfctO. 5 
tfS i 0 2 JiXtiS ixN y )§fck**««-rak, > V - t7&iX * * * 

J[s! > »WO»40jatO»lieJ:*S i C*MISFETCo^Wt#IUo 
* K ft 1 X TO 2 OftJftttH fc* 3 Xitfc 3 ®#5t * 

& o 

■ S^tt, *ttO*it»Si C^MI SFETOiftW^tB7*4.H 
8 (A) l^ti^:, ME»0»»t:J:4SiC*MISFETtt, p-SiC*«6 
It, tteiCWS^V-^We 3 aXlFKW>«*6 3bk, 

(A1NS6 5, Al 2 0s*6 7 S iO.17 1] > k jK2^*?A*. 

n 7 7 (*) ^si c**6 1 (fe) * ^wmm^m^i^^-^^ 

H 8 (B) fc^f*^ SiC-AlN«^0^*-ja 
I^aeU, &+2. OeVtf**. A 1 N- A 1 . Os 

3F*«*AEctt. fc+0. 29eVC**. A liOi-S i OilOWff©*^- 
TXSiAEctt, »+0. 4 5eVP*«.«^ 4 n m© A 1 NJlk \ n m© A 1 J 

k*S 1 0 0 nmOA 1 N#-«*>**k S i C*«4 Ij*^; ^" 

ip,°*»U*5©«t<o»ffl»:J:*S i C*>r/^Ww^It#IBto 

«*«>»« K UMISFE T Lfc*JMWfc* * U r/<4 

S* 0 HI9 (A) fc»fJ:*fc, *«ll«>»»fc J= *5P»«Mfe> * y ^ » - « 
i c*K8 1 k, *«8im«ti/:V-^KW^8 3 a, 83U,f 
^^^flULhfc^StLfcMUKfCio-C. AlN185ii, G aNS95bkAlN 
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g9°(B) li, Hi 9 (A) Ofifcftfcfctt***- M^9 7 (*) *» h S i 8 1 ( 

) S iC*i8 llc»U»*«*ift2iOAlN18 5, 

A 1 NJCWL-C-fiKSWOX^^^-^V K^*«Hfc U«-2 eV^WGaN 

i87 j^jsfi GaN187 liMIM *J.*/Mf-» tlfi £ fifci^F* L 

t ««u (8 7) *n^^^^»*»f>om ; f-**«b"CiJ<;ifc7&*T?£ 

*mw*tt^*v>. fi^#P® (8 7) *cwt**L-cv»**^ (**) ■ 

9 (A) i'^-T >7>vX^Li vMfimffi«tti-& - i: LT\ ^itsm^v 
[0 0 4 5] 

i 7 7 7I«±^ Wi:#«?tL/; S i Ci^I^^ftiH 

v* it* *><75fc1-*o 

[0 0 4 7] 

^«B#fcU-Ct±, 7*V-t-MI SFETSrHfife^Jt LTlBJfcLfc**^ 

Illllffltit^l^CI^ B> AK Ga, InWH^<Hloa±III 
^TcSt tNt *#tr C **BM-* o vmOTC« UN^<0%i^^v^ % 
U lfeGaN^AlN4^MO*t?li4<, Ahl n,Gai-i-yN*WIi 
k&Z ft* i>(Dbir&o 



[0 0 4 9] 

[HI] HI (A) *6H1 (C) t-Ctt^ **WO»lo«»o^J8»:i*MI S 
F E TO»it:#ft*3*i"HT* * 0 

[H2] 02 (D) *»P»H2 (F) ZX-tt, S 
FETOS^S^iti^^ 0 1 H"?**o 

[0 3] 0 3 (G) #> "bill 3 (H) t"Ci±, *»HO*10*»©»iPJ:*MI S 
FETOS^frftfc^B^ifctK Eg2C«<Ht**o 

[0 4] 0 4 (I) li, UMI SFETOi**** 

^t0T?*^ H3 K:JR<HT?**o 0 4 (J) It, 0 4 (I) C/PtMI S FET 

[05] *»91tf!>*2«DSWfcfl!)»«twJ:*MI SFET#a (0 5 (A) ) t^r<D^ 

KflWft (05 (B) ) -e**o 
[0 6] 0 6 (A) JtV (B) c^i"fll««)Sl3tXSo— W*tp^H"C**o 
[0 7] *»KW*3 0*ife0^1SKJ:*MI SFET«^tW^o 
[0 8] #i©i4^Wii:^MI SFETOijtS:^W**o 
[0 9] *^©i5©»Ili:UMI SFET-e*ot\ 7n-r^ >^ 
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[010] AIN/SiC MIS^4*-K©«JMMfc**«*fc©****i- 

l-.!siC«R, la-f^;H, 2-SiCiM> 3 a-V-*> 3b--KM 
5-A1NJS..5 a-AlW, 5b-N*=F, 7-SiOa, lla-V-^tt 
llb-KW>SS> 15— y-MSo 
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[Hi] 

(A) 



lOym 



SiCS$£ 300fim 



la feft-m® 
-1 



(B) 



P 

p+ 



3a 3b 



rr 



la 
1 



(C) 



3a 3b 
n + n + 



SiCStg 300ym 



la (T^-/V) 



ffifE# 2004-3081002 



mm 2003-281104 



^-v: 2/ 



[HI 2] 



(D) 3a 



3a 3b 



SiCSt£ 300ym 



-2 SiC^ff#-^®?^J5fe 
la 



3a^ A A /-3b 



P' 
P + - 



SiC3£t£ 300ym 



la 
1 



(F) © @)— —2a 

i I 
3a ^ * * ^3b 



P + - 



SiCS+S 300pm 



-2 
la 
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[B4] 



(I) 15 



Ha -^-pgsgi — 1 
3a 




lib y-Kf-^/KWV 
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6] 



(A) 




(B) 



. 5a ALO 



2 W 3 
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im7) 
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1 0] 









lO- 2 - 




io -3 - 




10~ 4 - 




10" 5 - 


O 






1U 




10" 7 - 




10" 8 - 




10" 9 • 




10 -io 



o 



o 



o 



o 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
□/GRAY SCALE DOCUMENTS 

C3 LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



